Research tells us that academic preparation is key to deaf students' success at college. Yet, that is not the whole story. Many academically prepared students drop out during their first year. This study identified entering deaf college students' personal factors as assessed by their individual responses to both the Noel-Levitz College Student Inventory Form B and the Learning and Study Strategies Inventory, second edition (LASSI). Entering students in 3 successive cohorts (total n = 437) participated in this study. Results show that in addition to entry measurements of reading and mathematic skills, personal factors contributed to the academic performance of students in their first quarter in college. The Noel-Levitz provided the comparatively better predictive value of academic performance: Motivation for Academic Study Scale (e.g., desire to finish college). The LASSI also showed statistically significant predictors, the Self-Regulation Component (e.g., time management) and Will Component (e.g., self-discipline), but accounted for relatively less variability in the students' initial grade point averages. For this group of underprepared students, results show that personal factors can play a significant role in academic success. Deaf students' personal factors are discussed as they relate to other first-year college students and to their subsequent academic performance and persistence.
The Issue of Retention
In 2006, a government commission appointed by U.S. Secretary of Education Margaret Spellings praised educators and policy makers for getting more students into college and criticized them for not doing enough to help them graduate from college (U.S. Department of Education, Spellings Report, 2006, p. 13) . According to Kuh, Kinzie, Schuh, and Whitt (2010) , graduation rates have ''hovered around 50 percent'' for decades. For example, at ''one of the premier community colleges in California,'' over half of all first-time freshman drop out within 1 year and most leave after one semester (Barr, 2007) . At a time of relatively high unemployment and economic difficulty, a college degree is more important than ever in securing a job with a decent wage. The Spellings Report cites U.S. Census Bureau data in placing a monetary value on the bachelor's degree: ''Over a lifetime, an individual with a bachelor's degree will earn an average of $2.1 million-nearly twice as much as a worker with only a high school diploma'' (U.S. Department of Education, Spellings Report, 2006, p. 7) .
Students dropping out of publicly funded colleges before graduation is viewed today as an unacceptable waste of public funds. The need for a better educated work force coupled with the cost of attrition to institutions and taxpayers prompted the amending and reauthorization of the Higher Education Act of 1965 as the Higher Education Opportunity Act (HEOA) of 2008. This legislation requires all institutions participating in federal student financial aid programs (called ''Title IV'' programs) to report degree completion rates (National Postsecondary Education Cooperative, 2009, p. A-23) . Dropping out of college is costly to the individual student and to the student's family. A student who drops out will have gained no substantial employment benefit from having attended college for a year. The psychological cost in the form of disappointment and loss of a dream may also be considerable. The parents of the deaf and hard-ofhearing students (henceforth, ''deaf ''), who enroll in the National Technical Institute for the Deaf (NTID), 1 where this study was conducted, have high aspirations for their sons and daughters. For many families, the effort to find the right educational placement and accommodations has been considerable, and for them, admission to a postsecondary institution is a major milestone. And even then, their expectations may not match reality. From 2001 to 2006, 75-80% of the entering deaf students at NTID stated that their goal was to obtain a baccalaureate degree and 20% hoped to obtain a graduate degree (Rosica & Kelly, 2002 -2006 Rosica, Kelly, & Adams, 2001 ). In fact, less than 25% of these students were academically ready for baccalaureate level study, and the actual graduation rate for an associates degree was 49%. On average, it took these students 5 years to complete an Associate of Applied Science degree and 4.8 years to complete an Associate of Occupational Science degree. Thus, money, human potential, and heartbreak would be saved if we could significantly improve student persistence to graduation and even determine readiness for college in the first place. Colleges in the United States traditionally use high school grade point average (GPA) and scores on standardized achievement tests, such as the ACT (previously, The American College Test), to determine academic readiness for college. Since 1997, NTID has used the ACT for admissions purposes for deaf students. Students receiving a composite score of 14 or greater have been admitted to its 2-year degree programs with the option of continuing on to the bachelor's level in one of the other colleges at Rochester Institute of Technology (RIT) depending on academic performance. Research shows that academic skills are a predictor of deaf students' performance in college (Convertino, Marschark, Sapere, Sarchet, & Zupan, 2009 ). However, Cuculick and Kelly (2003) examined the graduation patterns of 905 deaf students (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) at RIT. A surprising result of this study was that 80% of students within a reading skill range associated with college readiness and graduation (9th-12th grade reading range) left the university without obtaining a degree. Thus, it seems that academic preparation alone does not adequately predict graduation for these deaf students. There is a need to investigate these rates because only about 35% of deaf students across all U.S. postsecondary institutions graduate from 2-year programs compared to about 40% of their hearing peers and around 30% of deaf students graduate from 4-year programs compared to about 70% of their hearing peers (Marschark, Lang, & Albertini, 2002) .
Students may drop out of college for a host of reasons. Some relate to social class, ethnicity, family attitude and support, and finances (Lehmann, 2007; Welch & Hodges, 1997) . Institutional factors such as size of the institution (ratio of students to staff members), availability of financial aid and academic support services, and percentage of part-time students and faculty at the institution may also play a role (Bailey, Calcagno, Jenkins, Kienzl, & Leinbach, 2005; Lau, 2003) . In this study, we decided to focus on personal factors such as motivation, attitude, and study habits because the literature indicates that many hearing students enter college unprepared personally, emotionally, or socially for postsecondary education (Arnold, 2000; Lotkowski, Robbins, & Noeth, 2004; Tross, Harper, Osher, & Kneidinger, 2000; Zajacova, Lynch, & Espenshade, 2005) . Two studies indicate that deaf students drop out of college because of limited personal resources and lack of socialization (Boutin, 2008; Stinson, Scherer, & Walter, 1987) .
Both studies investigate the extent to which Vincent Tinto's longitudinal model of student persistence in college (Tinto, Love, & Russo, 1994) applies to the experience of deaf students. In general terms and related to the model's central point, it does. For deaf as well as hearing students, persistence may be viewed primarily as a function of a student's interactions with the academic and social systems of an institution, where an academic system consists of intellectual demands placed on a student and intellectual values held by its staff; and where a social system consists of structured extracurricular activities (such as sports and student governance) as well as informal opportunities for social interaction that occur outside the classroom, on or off campus. The central point is that the more a student interacts with academic and social systems at a particular institution, the more likely that student will persist. As Tinto and others have observed, such interactions are particularly important during the first year because that is when most attrition occurs.
The main distinctions to be drawn between hearing and deaf first-year students are the greater variation deaf students exhibit in academic preparation, prior educational experience, and communication preference. NTID students' academic skills (e.g., reading and mathematics) vary more widely than those of their hearing counterparts and they come from a variety of educational settings (residential, mainstreamed, etc.) . Third, communication preference as a young adult is determined by individual biological variables and cultural exposure while growing up.
Communication refers here to the ability of deaf students to communicate with each other and with hearing peers in academic and social settings. Again, there is great variation in language knowledge (English and American Sign Language) and mode of communication preferred (sign, speech, or both) . These characteristics along with cultural experience will help determine the extent to which a deaf student will integrate into new communities at the college. Stinson et al. (1987) demonstrate how important social integration (''social satisfaction'') is to persistence at the college. Their investigation indicated that first-year students who expressed greater ''social satisfaction'' were more likely to persist. Interestingly, this did not mean joining in many social activities. Students who engaged in more sponsored college activities were less likely to remain. Rather, it seemed that students who established relationships with roommates and hallmates and those who developed independent living skills and time management skills felt more truly integrated into the college community.
Boutin (2008), Foster and Brown (1988) , and Brown and Foster (1989) underscore the roles played by communication and informal social interaction in achieving a measure of social integration. Foster and Brown's research shows the difficulty of overcoming feelings of separateness and isolation in a mainstream setting with adequate support services (RIT). Boutin also maintains that ''goals and commitment'' (an important component of Tinto's model) are highly relevant to deaf students. If one has no clear career goal upon entry, persistence is enhanced if one does by the end of the first year. One's commitment to studying and getting to know one's colleagues on campus will hopefully translate into a commitment to realize one's goal at that institution. The personal factors considered in this articlemotivation, attitude, and study skills-are key to the formation of a career goal and commitment to obtaining a college degree. As Boutin also notes, little evidence is available on goals and commitments for deaf and hard-of-hearing students.
Research Questions
Two research questions guided this study:
1. How do entering first-year deaf college students distribute with respect to their responses on the Noel-Levitz College Student Inventory Form B (CSI; part of the Noel-Levitz Retention Management System) and Learning and Study Strategies Inventory, second edition (LASSI) based on the normative data of typical entering hearing firstyear students? 2. Are any of the personal factors identified by the deaf students' individual responses to the CSI Form B and the LASSI, second edition, predictive of their academic performance in college at the end of the first academic quarter?
Method

Participants
All new students are required to attend a 2-week summer orientation program prior to beginning their first academic quarter at NTID. Participants were recruited for this study during summer orientation by two strategies: (a) paper invitations were placed twice in individual mail folders and (b) counselors in orientation classes twice reminded all students of the invitation. Participation was thus voluntary but strongly encouraged. Additionally, as an inducement to respond and participate in the 2.5-hour evening testing period for this study, the invitation stated that they would be paid $50.00 for their time and given a flash drive as a small gift of appreciation. Approximately 50% of each entering class for the three academic years of this study volunteered to participate Table 1 presents demographic background for both the participating students and the nonparticipants during this 3-year study. As shown in this table, the distribution for both participants and nonparticipants was similar for gender, high school (mainstreamed vs. residential), average hearing loss for both left and right ears, and ethnicity. For these demographic characteristics, the participants were representative of all entering NTID deaf students in academic years 2007, 2008, and 2009 . Table 2 presents the average academic skill levels for all participants compared to nonparticipating students. As shown in this table, there were no statistically significant differences between the students who volunteered to participate and those who did not volunteer for all academic skill levels measured at entry: ACT (English, Reading, Mathematics, and Science), California Reading Comprehension Grade Level, Michigan Language Test, NTID Reading Placement Score, NTID Writing Placement Score, and the NTID Mathematics Placement Score. In addition to the nonsignificant overall comparisons, there also were no differences for gender, high school type, hearing loss, or ethnicity for both within and across groups. Thus, based on entering academic skill levels, the participants in this study were representative of all NTID students entering in academic years 2007, 2008, and 2009. It should be noted that both the participating and nonparticipating deaf students were matriculating in NTID for a 2-year associates degree program and their average academic skill levels shown in Table 2 indicate that they are generally underprepared to do college level academic work compared to typical entering college freshmen. This will be discussed in the next section that briefly describes the measures for entry academic skills.
Measures of Entering Academic Skills
The ACT is required for all deaf students' applications to NTID. It is a nationally standardized test that provides scaled scores from 0 to 36 in a range of academic areas (ACT, 2000) . A score in the range of 10-12 is considered to be a chance score depending on the subtest. Based on their research, ACT has established college readiness benchmark scores for average success in selected typical first-year college courses (ACT, 2005) . Table 2 for the entering deaf students are on average below the ACT college readiness benchmarks with some nearing chance score levels. The California Achievement Test for Reading Comprehension, Form Z (Tiegs & Clark, 1963) , is administered to all entering deaf students during the orientation weeks prior to starting the beginning Fall quarter. This version continues to be given to entering deaf students because it has no test items that contain auditory biases and it provides consistency of measurement over the 351 years it has been administered to entering deaf students. This test provides reading grade levels. Cuculick and Kelly (2003) showed that over a 10-year period, 92% of the deaf students graduating with a bachelor's degree read in the 9th-12th grade range and 82% of the 2-year associates degree graduates also read at ninth grade or above. The average reading grade levels in Table 2 suggest that the entering students are generally borderline for college level work in terms of their reading comprehension compared to other deaf students who have graduated from NTID and the RIT.
The Michigan Test of English Language Proficiency (MTELP; English Language Institute, 2003) is also administered to all entering deaf students during orientation week prior to starting the beginning Fall quarter. This test includes items on grammar, vocabulary, and reading. The MTELP is used in estimating whether a student whose native language is not English is able to pursue academic study in an English language college or university. The research of Cuculick and Kelly (2003) documented that deaf students with Michigan scores in the 70-79 range had a graduation pattern over a 10-year period as follows: 37% did not graduate, 31% earned a 2-year associates degree, 11% earned a BFA, and 19% earned a BS, with the remainder earning certificates of some kind.
The NTID Reading Test is used to place students in the developmental reading course sequence. It combines students' scores on the California Vocabulary Test and the California Reading Comprehension Test with the result being a combined percentile score from both tests that can range from 0 to 200 (Crandall, 1997) . Students with a combined percentile score of 150 or above are excused from the reading curriculum requirements. The average NTID Reading scores presented in Table 2 would place students in the middle sequence of the NTID developmental nonfiction reading curriculum.
The NTID Writing Test is used to place students in the developmental writing course sequence. Students write a short essay on an assigned topic, which is then rated holistically by three specially trained faculty members (Albertini et al., 1986) . Scores may range from 1 to 100. The requirement for placement out of the developmental sequence and into the regular first-year composition course is a score of 68 or greater on this test. The average NTID Writing Placement scores in Table 2 indicate that the entering deaf students have relatively weak writing abilities. The NTID Mathematics Placement Test is a 48-item test designed to determine course placement in the NTID mathematics curriculum. This direct measure of students' calculation ability consists of the following mathematical content: general mathematics 5 45%, algebra 5 40%, and geometry and trigonometry 5 15%. The average Mathematics Placement scores in Table 2 represent performance just under 50% correct of the total items on the test and would result in being placed in the developmental mathematics course sequence. For the past 15 years, 72-77% of each entering class of deaf students to NTID have been underprepared for college level mathematics, whereas 23-28% have been prepared and ready to progress in precalculus, calculus, and statistics.
Although comparatively underprepared, entering NTID deaf students consistently have a 50% retention and graduation rate in the associates degree programs (NTID Annual Report, 2009). The purpose of this article is to examine what personal factors in addition to their entry academic skills contribute to their success in college.
Instrumentation for This Study
Students completed a battery of two personal inventories (reported herein) and two nonverbal visual reasoning assessments (to be reported) in groups of 20-40. To ensure that the test instructions were delivered clearly and consistently across the six groups, an experienced trained faculty member and staff sign language interpreter administered the battery of tests to each group. The two personal inventories are described in detail below.
Noel-Levitz CSI Form B. The CSI Form B (Stratil, 2007 ) is a 100-item survey. The scoring is based on each student's responses to clusters of items randomly sequenced and provides individual assessments in a number of areas including the following two subscales on academic motivation and general coping:
1. Academic Motivation: study habits, intellectual interests, verbal confidence, math and science confidence, desire to finish college, and attitude toward educators. 2. General Coping Ability: family emotional support, sense of financial security, opinion tolerance, and sociability.
The Noel-Levitz CSI Form B asks the participants to respond to each item using a Likert rating scale from 1 to 7 where 1 indicates that the statement is not at all true about themselves, whereas 7 indicates that the statement is completely true about themselves. Scores are converted to percentile rankings and levelof-risk factors relative to the samples of typical firstyear students entering college nationwide on which the Noel-Levitz CSI Form B has been normed and updated. Examples of the items on two subscales of the Noel-Levitz CSI Form B are listed below:
Study habits subscale (items 18, 62, 78, 30, 40, 83) I take very careful notes during class, and I review thoroughly before a test. I study very hard for my courses, even those I don't like. I have developed a solid system of selfdiscipline, which helps me keep up with my schoolwork.
I have great difficulty concentrating on schoolwork, and I often get behind. My studying is very irregular and unpredictable. When I try to study, I usually get bored and quit after a few minutes.
Verbal confidence subscale (items 23, 57, 80, 49, 69, 90) I pick up new vocabulary words quickly, and I find it easy to use them in my speech and writing. I am very good at figuring out the deeper meaning of a short story or novel. I am capable of writing a very clear and wellorganized paper. I have difficulty organizing my ideas on a paper, and I tend to make a lot of punctuation and grammar mistakes. Learning new vocabulary words is a slow and difficult process for me. In English classes, I've had difficulty analyzing an author's style and theme.
The readability levels for the items on the NoelLevitz CSI Form B ranged from Grade 3 through Grade 5 per the new Dale-Chall procedures for determining readability (Chall & Dale, 1995) .
The CSI Form B norm groups have been updated four times because it was introduced in 2000 (NoelLevitz Research Team, 2009, pp. 2-3) . Each update was designed to provide a norm group that was more reflective of changes that occur over time in student culture and in social and educational expectations. For the 2007 and 2008 data collected in this study, scoring and percentile rankings of the norm group were updated in 2007. This norm group consisted of a sample of 31,496 first-year college students from 142 institutions (2 year 5 50, 4-year private 5 50, and 4-year public 5 42). For the 2009 data collected in this study, the updated norm group consisted of 98,120 students from 293 institutions (2 year 5 86, 4-year private 5 122, and 4-year public 5 85).
Reliability coefficients for the Noel-Levitz CSI Form B are consistent across the three categories of institutions. The average coefficient alpha for 2-year schools is .79, for private 4-year schools is .81, and for public 4-year schools is .82 (Noel-Levitz Research Team, 2009, p. 10) .
Students in this study were allotted 60 min to complete the Noel-Levitz CSI Form B. All students completed their responses within the allotted time.
LASSI, second edition. The LASSI, second edition, is an 80-item survey related to how students learn and study (Weinstein, Palmer, & Shulte, 2002) . Based on each student's responses to the survey items, the LASSI provides individual percentile scores for 10 categories of learning and study strategies or methods organized into three component subscales listed below:
1. Self-Regulation Component: (a) use of support techniques and materials; (b) self-testing, reviewing, preparing for class; (c) use of time management principles for academic tasks; and (d) concentration and attention to academic tasks. 2. Will Component: (a) anxiety and worry about school performance; (b) motivation, diligence, self-discipline, and willingness to work hard; and (c) attitude and interest toward academic study. 3. Skill Component: (a) information processing, acquiring knowledge, reasoning; (b) selecting main ideas, recognizing important information; and (c) attitude and interest toward school study.
The LASSI, second edition, asks participants to respond to each of 80 items about how one learns and studies using a categorical 5-point rating scale to indicate how closely the statement describes them. The 5-point rating scale ranges from ''a'' to ''e'' with the following descriptors: a-not at all typical of me, b-not very typical of me, c-somewhat typical of me, d-fairly typical of me, and e-very much typical of me.
The readability levels for the 80 items ranged from Grade 2 to Grade 4 as calculated by the new DaleChall procedures for determining readability (Chall & Dale, 1995) . Examples of two LASSI subscales and their individual items are listed below:
Use of support strategies (items 34, 12, 66, 40, 71, 20, 77, 54) I go to the college learning center for help when I am having difficulty learning the material in a course. My underlining is helpful when I review text material. When I am having trouble with my coursework, I do not go to the instructor for help. When they are available, I attend review sessions for my class. I try to find a study partner or study group for each of my classes. If there is a Web site for my textbook, I use the information provided there to help me learn the material. If I am having trouble studying, I ask another student or the instructor for help. I use special study helps, such as italics and headings that are in my textbook.
Motivation/self-discipline/willingness to work hard (items 56, 30, 65, 39, 14, 42, 22, 80) Even when I don't like a course, I work hard to get a good grade. Even if I am having difficulty in a course, I can motivate my self to complete the work. I am up-to-date-in my class assignments. Even when I do not like an assignment, I am able to get myself to work on it.
I set high standards for myself in class. I set goals for the grades I want to get in my classes. When work is difficult, I either give up or study only the easy parts. Even when study materials are dull and uninteresting, I manage to keep working until I finish.
Students' individual scores are calculated in percentile rankings relative to the norm group for each of the 10 subscales assessed. Per the scoring interpretation guidelines (Weinstein et al., 2002, p. 13) , a score at or above the 75th percentile level indicates relative strength. Any score between the 50th and 75th percentile levels indicates an area where there is a need to improve one's strategies and skills. And any score at or below the 50th percentile level indicates relative weakness.
The development of the LASSI, second edition, involved an iterative development process that included interviews and multiple review procedures with professionals in both developmental education and educational psychology who worked with or conducted research on students who were predicted to be at-risk for academic failure or low performance in higher education settings. It was initially field tested with 2,400 entering students at a major university, revised, field tested again, and then normed on a sample of 1,092 entering students from 12 different institutions representing different geographical regions as well as university, community college, state college, and technical institutions (Weinstein & Palmer, 2002, p. 17) . The internal consistency and reliability of the LASSI, second edition, for the 10 measured areas ranged coefficient alpha from .73 to .89 (anxiety 5 .87, attitude 5 .77, concentration 5 .86, information processing 5 .84, motivation 5 .84, self-testing 5 .84, selecting main ideas 5 .89, study aids 5 .73, time management 5 .85, and test strategies 5 .80) (p. 26).
Students were allotted 25 min to complete the 80 items of LASSI, second edition. All students completed their responses within the allotted time.
In addition, toward the end of their first year, students from each cohort responded anonymously to a follow-up survey regarding their self-perceived progress and academic achievement during their first year in college (to be discussed in further detail in the Results section).
Results
Three sets of results will be presented. First, percentage distributions of the deaf students in this study on the measurement scales of the Noel-Levitz CSI Form B and on the three components (Self-Regulation, Will, and Skill) of the LASSI, second edition, compared to the norm groups (i.e., typical entering college students) will be presented. Second, results of multiple increment analyses will be presented. These show which personal factors add significant increments to reading grade level and math skills to predict first quarter academic performance (GPA of all the courses taken). Third, students' first quarter academic performance (GPA) will be compared to their self-assessment of academic success.
Percentage Distribution of Deaf Students' Assessed Responses Table 3 includes the scales for both motivation for academic study and general coping skills. Compared to typical entering college students in the normative group, the deaf participants show a very high percentage falling below the 50th percentile for verbal confidence (66.5%), desire to finish college (84.2%), and attitude toward teachers (69.8%). However, their responses resulted in a more balanced distribution for study habits relative to the normative data and this will be discussed below. All four of these subscales together provide significant predictive contributions to the students' academic success.
What stands out with regard to general coping skills is that their responses place a significant percentage of them below the 50th percentile for three of the four subscales: sociability (65.1%), opinion tolerance toward others (80.9%), and family emotional support (65.6%). There is a more balanced distribution for sense of financial security with only 43% falling below the 50th percentile. Although none of these four subscales under general coping skills provides any predictive value to the students' academic success, the entering deaf students' responses do suggest areas that need to be addressed. Table 4 shows the percentage distribution of the deaf participants for the LASSI, second edition, for Self-Regulation, Will, and Skill components. Per the scoring interpretation for the LASSI, second edition (Weinstein et al., 2002, p. 13) , the students' categorical responses are converted to scores and the total scores are interpreted in percentiles. Any score at or above the 75th percentile indicates relative strength. Scores between the 50th and 75th percentile indicate may need to improve that strategy or skill. A score at or below the 50th percentile indicates a relative weakness.
As shown in Table 4 under self-regulation, 54.9% of the entering deaf students show a relative strength for use of support strategies. Their responses also indicated that 44.4% had relative strength with respect to preparation, self-testing, and review for class. This may be an overly generous self-assessment on the part of the entering students and will be discussed further regarding their results of the follow-up survey on their perceptions of how they did academically compared to their actual performance (see subsequent discussion for Figure 1 ). In terms of time management, 50.6% showed relative weakness and 34.1% showed that they may need improvement. Concentration for study indicated the most relative weakness at 71.9% within the self-regulation component. Support strategies, time management, and concentration all provided predictive value to the entering students' academic success.
Under the Will Component, all three subscales indicated relative weakness: 68.9% for anxiety and worry about school, 60.4% for motivation, self-discipline, and hard work, and 87% for attitude and interest in academic subjects. Although both motivation and attitude showed predictive value individually, motivation, self-discipline, and hard work was the primary contributor of predictive value within this component to entering deaf students' academic success. Under the Skill Component, the entering deaf college participants' responses indicated high relative weakness for both identifying important information and selecting main idea (74.8%) and test strategies/preparation for tests (73.9%). Although the deaf participants' responses indicated a balanced distribution between relative weakness and relative strength for information processing, reasoning, and acquiring knowledge, again this self-assessment is tempered by the results of the follow-up survey on their perceptions of how they did academically compared to their actual performance (see discussion of Figure 1 ). Only the information processing, reasoning, and acquiring knowledge subscale under the Skill Component showed much predictive value relative to the entering deaf college students' academic success.
Predictive Value of Personal Factors to Academic Performance (GPA) First, simple regression was used to determine which of the academic skill measures were significant predictors of their initial Fall quarter GPA for all the college classes they took. Table 5 lists all nine of the academic measures required of entering deaf students to NTID. Only two measures were significant predictors of their initial Fall quarter GPA: California Reading Comprehension Test Grade Level and the NTID Mathematics Placement Test Score. These are both sensitive to classroom performance, whereas the standardized ACT and Michigan Language tests are very rigorous and do not generally relate to classroom learning.
Based on their predictive value, both the California Reading Comprehension Grade Level and the NTID Mathematics Placement Score were included in the subsequent multiple regression analyses for testing the possible increment values added to deaf students' entering academic skill levels for reading and mathematics by the personal factors measured by the Noel-Levitz CSI Form B and the LASSI, second edition. Table 6 presents the results of the increment model testing to determine which of the individual items or combined items on the Noel-Levitz CSI Form B Motivation for Academic Study Scales contribute the most predictive value on the entering deaf college participants' academic performance in addition to the prediction and variance contributed by their reading grade level and mathematics placement score. Although they are generally underprepared academically, the multiple predictors in Model 9 made significant contributions (reading grade level, mathematics placement score, study habits, verbal confidence, desire to finish college, and attitude toward teachers, total R 2 = 17%). Taking Model 9 and subtracting Model 2 total R 2 5 5%, the increment difference 5 12%, F obs (6, 402) 5 9.14, p , .01. This shows a significant increment over what is just predicted singly by either reading grade level or mathematical placement. Similarly, Model 10 multiple predictors (reading grade level, mathematics placement score, study habits, and verbal confidence) show a significant increment over what is just predicted singly by either reading grade level or mathematical placement (see calculation in the footnotes of Table 6 ). Thus, the four subitems combined (study habits, verbal confidence, desire to finish college, and attitude toward teachers) are the best multiple predictors under the Noel-Levitz Motivation for Academic Study scales, although one can obtain nearly the same increment predictive value by just using study habits and verbal confidence. A regression model testing analysis is not provided for the Noel-Levitz CSI Form B General Coping Skills scales because none of the four subitems (sociability, opinion tolerance, family emotional support, and sense of financial security) provided any predictive value Figure 1 Deaf college students' self perception of their academic performance compared to their actual GPA performance during initial Fall quarter (n = 174).
to the entering deaf students' academic performance. This is not surprising because these four subitems on face value appear to be more logically related to retention and not academic performance per se.
Turning to the LASSI, second edition, Table 7 shows the simple and multiple regression increment testing models for the Self-Regulation Component that consists of four subitems: use of support strategies, preparation and review for class, time management, and concentration for study. In this table, Model 12 shows the overall best predictive combination (California reading grade level, mathemathics placement score, use of support strategies, and time management) total R 2 5 .14.
Of course, multiple predictor Models 7, 8, 9, and 11 also make significant increment additions to what is predicted singly by either reading grade level or mathematical placement (see calculations and significance tests in the footnotes of Table 7 ). But clearly, Model 12 is the simplest and best multiple predictor of academic performance under the LASSI Self-Regulation Component. Table 8 presents the simple and multiple regression increment testing analyses for the LASSI, second edition, Will Component that consists of three subitems: anxiety and worry about school, motivation and selfdiscipline for hard work, and attitude and interest in academic study. The increment testing in both Models 6 and 7 (see calculations and significance tests in the footnotes of Table 8) indicates that only one Note. Model 9-2 increment difference, R 2 5 .17 2 .05 5 .12 added, F obs (6, 402) 5 9.14**; Model 10-2 increment difference, R 2 5 .15 2 .05 5 .10 added, F obs (4, 402) 5 11.16**. NTID, National Technical Institute for the Deaf; GPA, grade point average. **p , .01.
subscale-motivation, self-discipline, and willingness to work hard-is the best predictor to be combined with the California reading grade level and mathematics placement score as multiple predictors of GPA at total R 2 5 .12 and .11, respectively. Table 9 presents the simple and multiple regression increment testing analyses for the LASSI, second edition, Skill Component that also consists of three subitems: information processing and reasoning; identifying important information and main ideas; and test strategies and preparation for tests. Model 6 shows that only the subitem for information processing and reasoning (R 2 5
.09) is a statistically significant increment to reading grade level and mathematics placement in predicting the initial academic GPA for the entering NTID deaf students (see calculation and significance test in the footnotes of Table 9 ). However, the amount of variability accounted for is relatively small and thus may not have any substantive value for educational purposes. In summary, looking at both the Noel-Levitz CSI Form B and the LASSI, second edition, inventories, the analysis results show that four of the scales on the (motivation, self-discipline, and willingness to work hard, total R 2 5 .11). The subscale of information processing and reasoning in the LASSI Skill Component also provided statistically significant increment value, but the increase was relatively small and thus possibly not educationally significant. Finally, Table 10 provides the correlations between the predictor variables used in the multiple regression increment testing in Tables 6-9 . Thus, one can see the correlations within and between the Noel-Levitz and LASSI multiple predictors and with the California reading grade level and the NTID Mathematics Placement scores.
Students' Self-Perception of Their Academic Performance
After the deaf students' first quarter (10 weeks) in college and prior to receiving grades, all the participants in this study were sent an e-mail link to an online survey. The survey-a self-rating of academic success-began with the statement ''As you answer these questions, please think about how you studied, took tests, and worked with other students during your first quarter in college.'' Students were asked to use a 5-point rating scale (top 25%, above average, average, below average, and bottom 25%) to respond to questions like, ''Compared to your classmates, how would you rate your academic performance during your first quarter of college?'' Figure 1 shows the deaf students' perceived performance compared to their actual performance (GPA) represented in quartiles on the horizontal axis (1 5 bottom 25%, 2 5 2nd quartile, 3 5 3rd quartile, and 4 5 top 25%). The vertical axis represents students' mean self-rating of their performance.
As shown in Figure 1 , most of the students whose GPA placed them in the lower two quartiles consistently overestimated their own academic performance (bottom 25% 5 81.8% who overestimated and 2nd quartile 5 89.8% who overestimated). Students in the upper two performance quartiles more accurately estimated academic performance. For the students who earned a GPA that placed them within the 3rd quartile, only 17.5% overestimated their own academic performance. In contrast, 26.1% of the students in the 4th quartile (top 25%) underestimated their academic performance and 73.9% got it about right.
In addition, the students were asked to rate their satisfaction with their own academic performance on a 5-point scale where 1 5 not satisfied, 2 5 barely satisfied, 3 5 average, 4 5 satisfied, and 5 5 very satisfied. The students in the bottom 25% had an average rating of 3.1 compared to an average rating of 3.5 for the students in the second quartile. The deaf students in the two upper performance quartiles both had an average rating of 4.0, which was significantly higher than the two lower performing quartile groups, whereas the average rating of the bottom 25% was also significantly lower than that of the second quartile group (Scheffé p , .01 for all comparisons). Third on these surveys, students were asked to prioritize a list of skills that would help them improve their ability to study and learn. Of the five choices provided, students ranked reading/preparing for class highest, followed by taking notes/identifying important information, and studying for tests. The fourth in priority was ''managing your time'' and the fifth, ''developing relationships with students and faculty/staff.''
Results of the online surveys administered after one quarter indicated that students performing in the lowest two quartiles grossly overestimated their academic performance. However, self-overestimation by lower performing students and self-underestimation by top performers are not unique to deaf students. Findings in this study are consistent with those in studies of typical undergraduate hearing students taking college psychology classes (Dunning, Johnson, Ehrlinger, & Kruger, 2003; Kruger & Dunning, 1999) . The fact that the two lower performing quartile groups overestimated their performance academically and were generally satisfied with it suggests that lower performing deaf students do not have the metacognitive skills to accurately assess what they know and what they need to study.
Discussion
The results of this investigation show first of all a consistent pattern of self-assessments and perceptions across three cohorts of entering students from 2007 to 2009. In the area of self-regulation (LASSI), students in all three cohorts perceived their use of support strategies as a clear strength. In other words, they expressed confidence that they knew how to access and use support services such as tutors, interpreters, student peers, and faculty. They were less confident, however, about their abilities to prepare for classes, manage their time, and concentrate on assignments. Similarly, they perceived factors in skill and will areas (identifying important information and preparing for tests and anxiety, motivation, and attitude, respectively) as weak areas.
Responses on the Noel-Levitz inventory areas confirmed those on the LASSI. Students reported high levels of academic difficulty compared to the national norms. They also expressed concern about their study habits, lower levels of verbal confidence, lower motivation to finish college, and less than positive attitudes toward teachers compared to the national norm group of typical entering college students. These results imply that the students have had experience accessing and using support services yet lack confidence in preparing for classes and managing time. The fact that they report higher levels of stress compared to national norms is likely related to lack of confidence and the persistent perception of barriers (despite the availability of support services). The participants' low motivation to finish college and low opinion of teachers are puzzling. As discussed earlier (see reports by Rosica and colleagues), most students who have entered NTID in the last 10 years say they want baccalaureate or advanced degrees. However, their responses on these inventories indicate attitudes contrary to obtaining these goals. This presents a conundrum for the student and a challenge for the college. The college will need to better engage students academically and socially and convince them that a degree commensurate with their ability is obtainable if they take advantage of available resources.
The second major finding is that the students' perceptions on the Noel-Levitz Motivation for Academic Study Scale (study habits, verbal confidence, desire to finish college, and attitude toward teachers) and the LASSI Self-Regulation Component (use of support strategies and time management) and Will Component (motivation and self-discipline for hard work) were significantly associated with academic performance during their first year. Students who were assessed as having strengths in these areas obtained significantly higher GPAs than did those who were assessed as having weaknesses. Students with weaknesses in these areas in fact received more academic warnings. That is, those participants who reported lack of confidence and ability, poor study habits, and low motivation upon entry tended to perform poorly during the first 10 weeks of their college career.
These results suggest that the instruments used in this study identified significant personal factors in this sample of entering deaf college students and that these factors may be used, in addition to academic measurements, to predict persistence at least to the end of the first academic quarter. Judging from persistence patterns in the hearing population of students in the United States, such personal factors and low GPAs increase the likelihood of dropping out of college during the first year. The results also confirm the adage that academic skills are necessary but not sufficient to succeed in college. For the participating deaf students in these three cohorts, lack of interest in college, an indifferent or negative attitude toward education, anxiety, poor study habits, and poor time management were all related to lower GPAs during their initial Fall quarter of college study. Most of these personal factors can potentially be influenced by appropriate interventions.
The primary limitation of this study is that the results apply to deaf students in 2-year associates degree programs. A second limitation is that the results only reflect initial academic success in college during the first quarter of study. Further research needs to extend the findings to second-, third-, and fourth-year persistence and success. Future research should also examine these variables with deaf students in 4-year bachelor degree programs.
These results and those of the online surveys administered to participants at the end of the first quarter echo the need for both academic and social integration during the first year of college. The surveys and reports of interventions here and elsewhere lead us to recommend specific interventions for future students. A report from one large urban public community college (Barr, 2007) claims that a readingacross-the-curriculum program and a collaborative peer-learning model have improved success rates for students. A study of a group of schools in the United States that had higher-than-predicted graduation rates and better-than-predicted student engagement scores on the National Survey of Student Engagement attributed these results to ''engaging pedagogies.'' That is, all the schools in the group promoted collaborative learning experiences and ''high impact activities,'' such as student-faculty research and service learning on their campuses (Kuh et al., 2010) .
Some schools have tried types of ''learning communities'' to encourage early academic and social integration. A learning community involves linking courses, instructors and students together to increase contact among students and faculty, and to create linkages between academic disciplines (see Gabelnick, MacGregor, Matthews, & Smith, 1990; Tinto, Love, & Russo, 1994) . A learning community was piloted at NTID in 1999 (see De Filippo et al., 1999) In this pilot, 14 first-year students agreed to participate in a ''clustered learning environment'' with links among students and staff. When the learning community group (experimental group) was compared to a matched control group on aspects of classroom involvement, the experimental group had higher rates of class attendance, keeping up with assignments, effort expended, and course completion over the course of 1 year.
Such programming seems promising particularly because the academic clustering has the potential of fostering social connections with peers and greater identification with the academic values of the institution. Satisfying social connections and the sharing of academic values might then engender increased motivation and respect for instructors. Here, we recall the study by Stinson et al. (1987) showing that effective social integration did not mean participation in more activities but rather establishing relationships with roommates and hallmates and managing one's time well. The online survey results suggest that students are aware of their needs both academically and socially, which also suggest that learning communities as well as peer mentoring groups might well benefit future students. Boutin (2008) reminds us that deaf college students have unique needs and that no single application works for all deaf students. Although each student has individual pre-entry attributes, goals, and commitments, the results of this investigation suggest that for all deaf students entering NTID as first-year students, assessments of personal factors would add a valuable component in predicting progress during the first year.
These results also suggest that not only college educators but also educators at the elementary and secondary levels should foster positive attitudes toward learning and teachers. They should teach effective study habits, how to apply time management techniques, and how to develop better strategies for class preparation and test taking. In addition, college instructors and programs need to target sociability, tolerance of others' views, the benefits of finishing college, and stimulation of intellectual interests. Rates of persistence and graduation among deaf college students obviously depend on a host of social, institutional, academic, and personal factors. However, giving increased attention to personal factors, as well as metacognitive skills, may provide the necessary boost for more deaf students to persist and succeed in college.
Note
